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We claim: 

1. A ligand which selectively activates Retinoid X 
Receptors in preference to Retinoic Acid Receptors. 

2. A frgand wh/ch| modulates a process selectively 
mediated by Retinoid X R^rsr^ors in preference to Retinoic Acid 
Receptors . 



3. The ligand of claim 1 wherein sa>d ligand is at 
least five- fold more potent an activator of Retinoid^Xv^eceptorr 
than of Retinoic Acid Receptors. 



4. A cbmpound having the formula 
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whereii 

Rj a^nd R 2/ each independently, represent hydrogen or lower 
alkyl or acyl having 1-4 carbon atoms; 

Y represents C, 0, S, N, CHOH, CO, SO, S0 2 , or a 
pharmaceutidally acceptable salt; 

R 3 represents hydrogen or lower alkyl having 1-4 carbon atoms 
where Y is C or N; 

R 4 represents hydrogen or lower alkyl having 1-4 carbon atoms 
where Y is C, biA R 4 does not exist if Y is N, and neither R 3 or R 4 
exist if Y is S, A, CHOH, CO, SO, or S0 2 ; 

R' and R" represent hydrogen, lower alkyl or acyl having 1-4 
carbon atoms, OH, aikoxy having 1-4 carbon atoms, thiol or thio 
ether, or amino, 

or R' or R» takeA together form an oxo (keto) , methano, 
thioketo, H0-N=, NC-N=A ^C)*^, R 17 0-N=, R l7 N=, epoxy, 
cyclopropyl, or cycloalflWl group arid wherein the epoxy, 
cyclopropyl, and cycl6alliyl groups ca\ be substituted with lower 
alkyl having 1-4 ca^ 

R'" and R'"' Present Wdroo^n . h*/Wg e n, lower alkyl or acyl 
having 1-4 carbon/ atoms, aljVl, amino; 

or R"' and taken toother fdlrm A cycloalkyl group having 



3-10 carbons, a 

with lower alky/l having 1-4 car^ 

R 5 represeits hydrogen, a ldwer 



halogen, nitro, 



ycloafLky]/ group can be substituted 
>ons |or halogen; 

laikyl having 1-4 carbons, 
^) n CF 3 , but R 5 cannot be 

R 13 are all hydrogen, Z, Z' , 
R" represent H, OH, C- 
an oxo. 



0R ? , SR 7/ NR 7 R 8 , o 
hydrogen if together R 6 , R 10/ R 1; , 
2", Z»", and Z»" are all carbon, 
C« aikoxy or acyloxy 
methano, or hydroxyimino 

R e/ Rio* Rii/ Rxj^-Rrf^each independently represent hydrogen,, a 
lower alkyl having 1-4 carbons, halogen\ nitro, OR 7 , SR 7 , NR 7 R 8 or 
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(CF} n CF 3 , Wnd exist only if the Z, Z', Z", Z "\ or Z'"' from which i 
originates\ is C, or each independently represent hydrogen or a 
lower alkyl\having 1-4 carbons if the Z, Z' , Z", Z "' , or Z"" from 
which it originates is N, and where one of R 6/ R 10 , r 11# r 12 or R u is 
X; 

R 7 represents hydrogen or a lower alkyl having 1-6 carbons; 
R 8 represents hydrogen or a lower alkyl having 1-6 carbons; 
R 9 represents a lower alkyl having 1-4 carbons, phenyl, 
aromatic alkyl, oV q-hydroxyphenyl , q-bromophenyl , q-chlorophenyl , 
q-f lorophenyl, or q-iodophe«73r> s where q=2-4; 

R 14 represents Wdrfegen, a lowe^ alkyl having 1-4 carbons, oxo, 
hydroxy, acyl havindM-4 carbons, halogen, thiol, or thioketone; 

R 17 represents 7 hydrogen, lower alMyl having 1-8 carbons, 
alkenyl (including halogen, acyl, OR/alid SR 7 substituted alkenes) , 
R 9 , alkyl carboxylic acid (including ha/logen, acyl, OR 7 and SR ? 
substituted aljfcyls) , alkenyl carbokylifc acid {including halogen, 
acyl, OR 7 and jsK 7 substitu\:ed alke/xes)/, alkyl amines (including 



halogen, acy]/, OR 7 and SR 7 
(including h&logen, acryl, 

X is CqOH, tetrazole, P 
COOR 9 , COSR 9 



and 



CONHR 9 , or COOW 
acceptable ^alt, and where X ca^ 
ring; 

Z, Z', 
N, or a phar 
attached by a clouble 
another such Z wh 



iubstit£utej4 alkyls) , and alkenyl amines 
* 7 substituted alkenes) ; 
y 3 H, CHO, CH 2 OH, CONH 2 , COSH, 
W is a pharmaceutical ly 
riginate from any C or N on the 



4ach\ ind€ 



endently, represent C, S, O, 
eptabl^ saltN^ut is not O or S if 
another such Z or^f-^Ttached to 
and £s not N if attached by a 



single bond to another such Z which is\N; 
n = 0-3; and 

the dashed lines in the second and Seventh structures shown 
depict optional double bonds. 
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A compound of claim 4 wherein said compound 
selectively \activates Retinoid X Receptors in preference to 
Retinoic Acia Receptors . 



6. & compound selected from the group consisting of 4- 
[ (3, 5,5, 8,8-pentymethyl-5,6, 7, 8-tetrahydro-2- 
naphthyl) carbonylM benzoic acid, 

4- [l- (3, 5,5, 8\ 8-pentamethyl-5, 6, 7, 8-tetrahydro-2- 
naphthyl) ethenyl] be\ 

4- [1- (3-5, 5, 8,8\pe*ftamethyl-5, 6,\7, 8-tetrahydro-2- 
naphthyl) cyclopropyl/Bienzoic 



4- [1- (3,5,5, 8/8-pe^itamethyl-5,6 
naphthyl) ethenyl /benzenetetrazole, 

2- [l- (5,5,6,8-tetram^thyl-5,6/7,8 
naphthyl ) ethen^ 
2-[l-(3, 



-pentamethyl 



naphthyl ) ethe&iyl ] pyridine - 5 - iarboxyl 



ethyl 2 




8-tetrahydro-2- 

tetrahydro-2- 
acid, 

8-tetrahydro-2- 



acid, 

1-5, 6, 7, 8-tetrahydro-2- 
late, 
7, 8-tetrahydro-2- 
,acid, 

.hydro- 2- 



[1- (3,5,5,8,8-pe 
naphthyl ) eth€ myl ] pyridine - 5 - ca 

5- [1-3, 
naphthyl ) ethe: 
2-[l-(3, 
naphthyl) cyclopVopyl] 

methyl 2 - [1 \^5^ 8 , 8 -pentametfiyl -5,6,7,8- tetrahydro- 2 
naphthyl) cyclopropyl] pyridine- 5 -carbo^ylate, and 

4- [l- (3,5,5,8,8-pentamethyl-5,6,7,>8-tetrahydro-2- 
naphthyl) ethenyl] -N- (4 -hydroxyphenyl) benfeamide . 



7. 4- [1- (3, 5,5,8,8-Pentamethyl\5,6,7,8-tetrahydro-2- 
naphthyl) ethenyl] benzoic acid. 
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^- Pentamethyl -5, 6,7, 8 -tetrahydro-2 - 
carboxylic acid. 



-Pentamethyl-5, 6, 7, 8 -tetrahydro-2 - 
ic acid. 



10. A compound selected from the group consisting of 
2\[1- (5, 5, 8, 8-tetramethyl-S, 6, 7 , 8-tetrahydro-2- 
naptkhyljcyclopropyl] pyridine- 5 -carboxylic acid, 

etshyl - 4- [(3,5,5,8 f 8 -pentamethyl -5,6,7,8 - tetrahydro-2 - 
naphthyl )\arbonyl] benzoate-oxime, 

4- [ (3-Esx>mo-5, 5,8,8 - tetramethyl - 5, 6, 7, 8 -tetrahydro-2 - 
napthyl) carbonyvl] benzoic acid oxime, 

2- [ (3, 5,5, 8 ,\- pentamethyl-5, s t 1 , 8 -tetrahydro-2 - 
naphthyl) carbonyl] py*H dine -5 -carboxylic acid oxime, 

ethyl - 4 - [ { 3 , 5 , 5 , 8 >8 -oe^tamethyl -5,6,7,8- tetrahydro-2 - 
naphthyl ) carbonyl] benzoatfk Methyloxime , and 

2- [ (3, 5, 5, 8, 8-pentambfci^tf^5, 6, 7, 8 -tetrahydro-2 - 
naphthyl) carbonyl] pyridine- 5 -caVboxy lie acid methyloxime. 



11. 4 - [ (3, 5,5, 8, 8-pentame\hyl-5, 6, 7, 8 -tetrahydro-2 - 
naphthyl) carbonyl] benzolic acid oxime > 

12. 4-[(3,5,5,8,8 -pentamethyl -5 , 6^7 , 8 -tetrahydro-2 - 
naphthyl) carbonyl] benzoic acid methyloxime. 



13. A compound selected from the group consisting of 4- 
[(3,5,5,8, 8 -pentamethyl -5,6,7, 8 - tet rahydro- 2 -naphthyl ) carbonyl ] 
benzoic acid butyloxime, 

4-[(3,5,5,8,8 -pentamethyl -5,6,7,8- tetrahydro-2 - 
naphthyl) carbonyl] benzoic acid propyl oxime, 
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4 - [(3, 5,5, 8, 8-pentamethyl-5 , 6, 7 , 8 -tetrahydro-2- 
naphtHj^i^carbonyl] benzoic acid cyanoimine, 

4- [ (3, 5/5>a^8-peAtaihethyl-5, 6, 7, 8-tetrahydro-2 - 
naphthyDcarbonyl] bferfcK^c aci£ allyloxime, 

4- [ (3 , 5, 5, 8, S-^ntame^ifylv^G, 7, 8-tetrahydro-2 - 
naphthyDcarbonyl] benzoic acid 4 - ( 3 -ltos<Jiy 1 but-2-enoic acid) 
oxime , and 

4-[(3,5,5,8, 8 -pentamethyl -5,6,7,8- tet rahydro - 2 - 
naphthyDcarbonyl] benzoic acid 1-amino ethyl oxime. 

14. \a pharmaceutical composition comprising in a 
pharmaceuticall^c accepta^Te vehicle suitable for enteral, 
parenteral, or t dp ical/administ ration, one or more ligands of 
claim 2 . 



15. A ^haVmaceutical ^Composition comprising in a 
pharmaceutical ly acceptable vehicle suitable for enteral, 



parenteral , or/ topicalXadministral 
claim 4 



ion, one or more compounds of 



mediated by 



Receptors i 



one or more Retj 
comprising causing said proce 
a ligand which selectively ac 



A method for modulating a process selectively 



X Receptors, said method 
to be conducted in the presence of 
ates one or more said Retinoid X 



preference to ^etinoic Acid Receptors. 



17. \The met)*6d of claim\l6 wherein" saiclligand is at 
least five- fold more potent an activator of Retinoid X Receptors 
than of Retinoic Acid Receptors. 
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18. A method for modulating a process mediated by one or 
more Retinoid X Receptors, said method comprising causing said 
process to be conducted in the presence of at least one ligand as 
set forth in claim\2. 

19. A metnod for modulating a process mediated by one or 
more Retinoid X Receptors, said method comprising causing said 
process to be conducted ir^hepr^ence of at least one compound as 
set forth in claim 4 , 



20. A Method according to claim 19 wherein said Retinoid 
X Receptor is Retinoid X Rteceptor- alpha Retinoid X Receptor-beta, 
or Retinoid X /Receptor-gammi 



is the in viJo modulation of lipiti met 




A method according td claim/ 19 wherein said process 



related processes, in vivo modulation of malignant cell development 



or in vivo 



programm 



process 



odulation of premaligna\it 
id cell death. 



-bolisra, in vivo modulation of skin- 



lesighs, or in vivo modulation of 



22. The method according tfp claim 21 wherein said 
is the in vivo enhancement of ^ro^srammed cell death. 



t. The method accojpaing to claim\21 wherein said 
process is tree in vivo inhibition of programmed celi^cjeath. 



24. A method according to claim 19 wherein said process 
is in vivo or in vitro cellular growth and differentiation, or in vivo limb 
morphogenesis . 
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25. \ A method for modulating a process mediated by one or 
more Retinoid Xt Receptors, said method comprising causing said 
process to be conducted in the presence of at least one compound as 
set forth in claim 6. 

26. A method for modulating a process mediated by one or 
more Retinoid X Receptors, said method comprising administering to 
mammalian subject an\ amount, effective to modulate said process 
mediated by said one jpr more Retinoid X Receptors, of one or more 
ligands of claim 2 . 

27. /k method \f or modulating a process mediated by one or 
more Retinoid^ X Receptors, said method comprising administering to 
a mammalian/ subject an amount, effective to modulate said process 
mediated By said one or mo^e Rejtin^id X Receptors, of one or more 
compounds of claim 4 , 



id 



Retinoi 
subject 
as set 



28. A method for ureating a mammalian subject requiring 
X Receptor therapy comprising administering to such 
a pharmaceutically efffective amount of one or more ligands 
forth in claim 2. 



29. A method for treaning\a mammalian subject requiring 
Retinoid Receptor therapy comprising administering to such 
subject a ^armaceujxfcally effective amount ©forte-or more 
compounds as set forth in claim 4 . 



30. A method for increasing plasma concentrations of 
high density lipoprotein in a mammaliafa subject comprising 
administering to such subject a pharmac&utically effective amount 
of one or more compounds as set forth in\claim 4 , 
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31. A method for determining the presence of one or more 
Retinoid X Receptors Jtomprisingj combining a compound of claim 4 
with a sample c6ntainirio one or/mbre unknown receptors and 



determining whether said\compo 
sample . 



lnd binds to any receptor in said 



3;» 



A method of pkri&ying Retinoid X Receptors 



comprising Combining a compourifciVs set forth in claim 4 with a 
sample containing one or moxjk sVic\Retinoid X Receptors, allowing 
said compound, to bind with/ketinddd X\Receptors, and separating out 
the bound combination c*T said compbund antisRetinoid X Receptor. 



33. A composition comprising a first ligand which 
selectively activates Retinoid X Receptors in preference to 
Retinoic Acid Receptors, in combination with a second ligand which 
selectivelVactivates Retinoic Acid Receptors in preference to 
Retinoid X Receiptors, 

34. A composition comprising a first ligand which 
selectively activates Retinoid X Receptors in preference to 
Retinoic Acid Receptors, inNcombi nation with a second ligand which 
activates one or more intracellular receptors other than Retinoid X 
Receptors . 



35. The composition of claim 3\or 34 wherein the 
physiological effect in mammals produced by said composition at a 
given concentration is greater than the additive\f f ect achieved 
utilizing each said ligand alone at said concentration. 



36. A pharmaceutical composition comprising in a\ 
pharmaceutical^ acceptable vehicle for enteral, parenteral, o: 
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sical administration a first ligand which selectively activates 
Retinc^^Receptors in preference to Retinoic Acid Receptors, in 
combination witn>a>^econd ligand which selectively activates one or 
more intracellular receptb^s^other than Retinoid X Receptors. 



37. The pharmaceutical compos itiorr-*ct£ claim 36 wherein 
said second ligand selectively activates Retinoic AciS^Receptors in 
preference to Retinoid X Receptors. 

38. A method for modulating a process mediated by 
intracellular receptors, said method comprising causing said 
process to be c^iucted in\the presence of a composition comprising 

sly activates Retinoid X Receptors in 
Recelteo^s, in combination with a second 
l^lular receptors other 
biolbgical effect or the 



a first ligand which 
preference to Retinoic Acid 
ligand which activates one ©r 
than Retinoid X Receptc 

therapeutic index in mammals produced by said composition at a 
given concentration is equal to or greater than the additive^ef f ect 
achieved utilizing each said ligand alone at said concentration. 

39. The method of claim 38 wherein said second ligand 
^^^^elyacEVTa^B^RQt^io^ Acid Receptors in preference to 
Retinoid X Receptors. 



40. The method of claim 38 wherein said process is the in 
vivo modulatrteu^of^lipid metabolism, in vivo modulation of skin-related 
processes, in vivo modula^icT^af^nalignant cell development, in vivo 
modulation of premalignant lesions , or"Tn>*e4agdulat ion of 
programmed cell death. 
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41. The method of claim 38 wherein said composition is 
pres-ent^at a concentration at which neither said first nor second 
ligand would alone produce a significant therapeutic response. 




42. Thevniethod of claim 38 wherein said second ligand 
activates peroxisome p^pliferator activated receptors. 



43. The method of c^a^m 38 wherein said second ligand 
activates Vitamin D receptors. \ 



44. The method of claim 38 whereinNsaid second ligand 
activates thyroid hormone receptors, HNF4 receptors^ or members of 
the COUP family of receptors. 
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